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The following statement is made by 
SIR THOMAS LEWIS:-
11 The conclusion that Digitalis" slows the ventricle 
by producing block in fibrillation is now generally 
accepted; but the precise manner in which block is 
induced is still disputed, Mackenzie holding it to be 
vagal, and Cushny believing it to be due'to direct 
action on the muscle. The discussion turns largely 
upon the reaction of the digitalised heart to Atropin. 
This question will be considered rather fully, because 
very similar considerations are relevant whenever we 
desire to determine^ whether or not, the vagus is 
responsible for a slow heart action. It is first to 
be observed that the dose of Atropin usually given in 
patients as a test i.e. 1/50 gr, is hardly sufficient 
or actually Insufficient to paralyse the vagi completely. 
Usually such a dose put the vagus almost, but not 
entirely, out of action; to produce absolute paralysis 
doses of l/lO or l/5are probably necessary, and prefer­
ably, the dose should be intravetnous, Such doses 
cannot abways be given with impunity” (.XIV)
Ever since Digitalis was introduced into 
medicine, there has been considerable doubt as to the 
manner in which it affects the heart. ■ Most writers 
and Physicians are agreed that it produces a slowing 
effect, but they are not agreed as to whether the effect 
is obtained by:-
(1) The action on the Cardio-Inhibitory Centre,
or,
(2) The action on the Cardiac Muscle.
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The o b j e c t  o f  t h e  p r e s e n t  p a p e r  i s  t o  t h r o w  some l i g h t ,  
i f  p o s s i b l e ,  on t h e  d e b a t e a b l e  p o i n t s  i n  v i e w  o f  r e c e n t  
c l i n i c a l  o b s e r v a t i o n s  on  t h e  human h e a r t ,  b y  m e an s  o f  
t h e  e l e c t r o c a r d i o g r a p h .
THE SLOWING EFFECT OF D IG IT A L IS ,
The s l o w i n g  e f f e c t  o f  D i g i t a l i s  m u s t  a t  t h e  o n s e t  
b e  c o n s i d e r e d  f r o m  t h r e e  p o i n t s  o f  v iew:™
(1)  The C a r d i a c  R hythm  -
( 2 )  The d o s e  r e q u i r e d .
( 3 )  The t i m e  o f  o n s e t  o f  i t s  f u l l  t h e r a p e u t i c
a c t i o n .
(1 )  CARDIAC RHYTHM: ™
A l l  o b s e r v e r s  h a v e  f o r  l o n g  b e e n  a g r e e d  t h a t  t h e
a c t i o n  o f  t h e  d r u g  i s  q u i t e  d i f f e r e n t  when t h e  C a r d i a c
A u r i c l e s  a r e  I n  a  s t a t e  o f  f i b r i l l a t i o n ,  f r o m  a n y  
r e s p o n s e  o b t a i n e d  ? /hen t h e  p a c e m a k e r  d i c t a t e s  t h e  r h y t h m .
F o r  t h e  p u r p o s e  o f  t h i s  e n q u i r y  t h e  r h y t h m  o f  t h e  
h e a r t  i s  a l w a y s  t h a t  o f  A u r i c u l a r  F i b r i l l a t i o n ,  e x c e p t  
w h e r e  o t h e r w i s e  c l e a r l y  s t a t e d .  P a t i e n t s  w i t h  s p o n t a n e o u s  
f i b r i l l a t i o n | i a v e  n o t  b e e n  u s e d .
(2 )  THE DOSE:-
T-^e d o s e  may b e  g i v e n  i n  tw o  d i f f e r e n t  w a y s ,  (1 )  
i n  r e p e a t e d  s m a l l  d o s e s  o v e r  a  p e r i o d  o f  t i m e ,  o r ,
( 2 ) ,  b y  E g g l e s t o n ’ s M a s s i v e  M e t h o d .
I n  t h e  u s e  o f  r e p e a t e d  s m a l l  d o s e s  o v e r  a  l o n g  
p e r i o d  o f  t i m e  t h e  e f f e c t  c a n  b e  o b t a i n e d  i n  a b o u t  s i x  
d a y s ,  u s i n g  31  p e r  d a y .  ( M a c k e n z i e  XVI )
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(5) ELIMINATION:-
Pardee- lias estimated that the Digitalis is 
eliminated at the rate of min.XXII per day. In our 
experience rain. XXX per day maintains the. effect.
Th© proof is obtained from the average dose required 
Clinically to maintain the pulse rate at about 90.
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Eggleston (IX) states that in the use of 
Digitalis it has only been given a fair trial when 
it has been administered to the point of production 
of one or more criteria of minor intoxication, and 
to obtain the best .results the dose should be just short 
of the toxic dose.
EGGLESTON * S MASSIVE METHOD of ADMINISTRATE) 1-1 (VII) 
is calculated from the body weight of the patient, and 
tincture of Digitalis is given at the rate of 0.1 cc. 
per lb.body weight. It is given in three portions at 
six hourly Intervals, and when electrocardiograms are 
taken at two hourly intervals, an opportunity Is afforded 
of determining the time occupied in the action of the 
drug.
ASSAY on PATIENTS.
Tfre giving of a massive dose to patients serves 
to demonstrate the variation in the potency of the 
tincture, as shown by the degree- of slowing, and the 
occurence of minor toxic phenomena.
Pardee and Canby Robinson (HI), are agreed that after the 
administration of a massive dose of Digitalis, slowing 
is fully developed in six hours, and that where the 
dos.e approaches the toxic dose theT&w« wave of the 
Electrocardiogram In Lead XT is also inverted.
In the course of this work two different tinctures were 
used, and there was reason to believe that one 'was much 
more potent than the other.
Pharmacological Assay may he carried out by 
$;e*ieral methods, those dependent upon perfusion must 
introduce a serious potential error, in that the Cardiac 
conditions are so far removed from normal and the 
Musculature must suffer some grade of malnutrition.
I fig action methods, on the other hand are likely to 
give a full effect of the drug on the heart, but the 
factor of gastro-intestinal absorption is not taken 
into account, and this has been shown by Eggleston (VII) 
to determine largely the therapeutic result obtained.
Doses of the tincture determined by a calculation 
of cc per lb.body weight can only be satisfactory if 
the potency of the tincture is fully known.
The Assay of the tinctures should be made by 
mouth, as much depends on the absorption, and this 
cannot be estimated so accurately by perfusion methods.
Hatcher and Brodies method of Assay by cat 
unit is capable of giving some relative strength, but 
the ultimate appreciation of potency must be corrected 
by clinical observations.
ATROPIH RELEASE.
It has long been known that Atropin has the power
of paralysing the Vagus (Vagal Release) and produces a
considerable rise in the pulse speed. The customary 
dose is l/50 gr.hypodermically, but it has b' cn pointed 
out that this dose is inadequate for a full vagal effect. 
It is probable that l/5 of a gr.intravenously is
required, to be certain of full vagal release.
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So large a dose given intravenously to the human 
subject, under clinical observation, would be difficult 
to justify. But iJr has been found that l/25 gr. given 
intravenously, although causing some discomforts, such 
as vertigo, dry mouth, dilatation of the pupils etc., 
produces no other serious effects, and gives in the 
majority of cases a satisfactory vagal release, with an 
onset, in point of time, which can be clearly recognised.
Whether this dose is really:' suf ficient to 
produce complete vagal release, after Digitalis has been 
given to the point of definite toxicity is doubtful, 
and remains to be elucidated in the future.
Enquiry along these lines has been carried 
out, both in animals and in the human subject, but 
results obtained have been equivocal.
( 1 )  ON ANIMALS.
Traube (IV). Traube showed In 1851 that Digitalis acted 
on the Vagus in animals, and slowed the pulse, also that 
the effect disappeared when the Vagi were cut or paralysed 
with ntropin.
(2) HIRSCHFELDER. (XII)
Hirschfelder, working with dogs and cats, in which 
fibrillation had been artificially induced, concluded 
that Digitalis1 effect could be completely obliterated 
by Atropin, except when complete block ( a toxic effect) 
had been reached.
(5) GREEN BOUTRELL & PEELER.(XI), perfused Digitalis 
through the Cardiac muscles of the Terrapin, and showed 
that Digitalis! effect was upon the central end of the 
Vagus, and this effect was completely ablated by vagal 
section. They also showed that it was possible to 
produce an increase in rhythm, increase in amplitude 
of contractions, and increase in a state of tonic 
contractions, by Digitalis on isolated strips of Cardiac 
mlfscle after treatment with Atropin.
They concluded that there was evidence for the belief 
that Digitalis acted by (a) stimulation of the Cardiac 
inhibitory Centre.
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PREVIOUS EXPERIMENTS.
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 ̂ ,.w._ i\0  '■IMo 01»  ̂x.X ̂  a 1 ow1̂ » a d m im is  t  o r o d  a  c.ir. v*t  e d
T in c tu re  o f  D i g i t a l i s  i n t r a v e n o u s l y  i n t o  a s e r i e s  o f  
o a t s ,  and f o l lo w e d  the e f f e c t s  o f  the drug by  
e l e c t r o c a r d i o g r a m s • In t h e s e  exper im en ts  the  h e a r tv\
r a te  was s lowed g r a d u a l l y ,  the  e f f e c t  b e in g  f i r s t  s een  
w it h  about 25$  o f  th e  Minimal L e t h a l  Dose,  w h i l e  the  
maximal s lo w in g  occurred when about 70 o f  the  M.L.D 
had been g i v e n .
In a second s e r i e s  o f  c a t s ,  i n  which  the  v a g i  had been  
c u t ,  p r a c t i c a l l y  no s lo w in g  o f  the h e a r t  was o b served .
( 5 ) .  CUSI1NY (V) in  h i s  animal exp er im en ts  found t h a t  
when the  A u r i c l e  was thrown i n t o  f i b r i l l a t i o n  by 
e l e c t r i c a l  s t i m u l a t i o n  t h e  v e n t r i c l e  could be slowed  
by in tr a v en o u s  i n j e c t i o n  o f  D i g i t a l i s  or S tr o p h a n th in ,  
and th a t  the  s lo w in g  d isa p p ea red  on s e c t i o n  o f  the  vagus  
or a f t e r  Atropin^ Thus showing t h a t  the e f f e c t  was 
p u re ly  due to  e x c e s s i v e  a c t i v i t y  of  the i n h i b i t o r y  
mechanism, mainly  o f  .the m edul lary  c e n t r e .
He a l s o  showed t h a t  when i n h i b i t i o n  was e l i m in a t e d  by 
p rev iou s  s e c t i o n  o f  the  vagus ,  or by A tr o p in ,  the  f a t a l  
a c t i o n  o f  D i g i t a l i s  and i t s  a l l i e s  was d e la y e d ,  and that  
tine Minimal L e th a l  Dose was h ig h e r  than i n  un injured  
a n im a ls .
He b e l i e v e s  t h a t  A trop in  g iv e n  a f t e r  D i g i t a l i s  does n o t  
quicken the h e a r t  as much as when g i v e n  b e f o r e  D i g i t a l i s ,  
and i n  order to  prove i t ,  did many animal experim ents
(b )  b y  d i r e c t  s t i m u l a t i o n  o f  t h e  C a r d i a c  M uscle ..
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He dec id ed  th e re  were two types  o f  h e a r t s  a c te d  on by  
D i g i t a l i s .
(a) T^ose on which  a p u r e ly  i n h i b i t o r y  e f f e c t  was 
obta ined  through c e n t r a l  v a g a l  s t i m u l a t i o n ,
(b) Those i n  which the  a c t i o n  o f  D i g i t a l i s  was d i r e c t l y  
on the conduct ing  t i s s u e s ,  and u n a f f e c t e d  by A trop in ,  
and found t y p i c a l l y  i n  m alnourished h e a r t s  -  b e l i e v i n g  
i t  to  be common i n  A u r icu lar  F i b r i l l a t i o n .
( 6 ) TABQRA (XIX) found t h a t  a f t e r  m echan ica l  i n j u r y  to  
the f i b r e s  o f  H is  the  c o n d u ct ion  was very- r e a d i l y  
p a r a ly sed  by D i g i t a l i s .
(7) BltaHrl & Mu.GSR ( I )  found t h a t  by p e r f u s i n g  animals  
h e a r t s  w i t h  D i g i t a l i s  th e y  g o t  a t r a n s i e n t  in c r e a s e
a
in  r a te  folljwed by s lo w in g ,  wh ich  they  d i f f e r e n t i a t e  
i n t o  two forms ~
(a) 0ne removed by A tr o p in ,  and t h e r e f o r e  
i n h i b i t o r y  ih  c h a r a c ter
(b) One u n a f f e c t e d  by A tr o p in .
These experim ents  were o f  o n ly  s h o r t  d u r a t i o n ,  seldom 
l a s t i n g  more than t e n  m in u te s ,  and o f t e n  l e s s  than f i v e  
minutes a f t e r  th e  a d m i n i s t r a t i o n  of  D i g i t a l i s ,  and t h e i r  
s tatem ent  t h a t  A trop in  removes one form o f  s lo w in g  was 
th e r e f o r e  not  c o n s id e r e d  by Cushny t o  be founded on 
s a t i s f a c t o r y  grounds.
w i t h  p e r f u s e d  h e a r t s .
Owing t o  an e rr o r  in  numbering 
pages 1 0  & 1 1  were  
o m i t t e d .
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CRITICISM OF ANIMAL EXP TRIDENTS.
I t  must not  be f o r g o t t e n  t h a t  In Animal
experim ents  the  c ircu m sta n ces  under which th e  r e s u l t s
are o b ta in e d ,  are no t  always p e r t a i n i n g  t o  the  normal
course; of the h e a r t s  a c t i o n .  Cushny admits t h a t  the
perfused  h ea r t  has been shown t o  be a l t e r e d  i n  i t s
r e a c t i o n  to  v a r io u s  p r o c e e d u r e s .  i . e . t h e  plasma of  i t s  
3E
own blood mayAi n j u r i o u s  to  i t ,  and i t s  r e a c t i o n  to  
e l e c t r i c a l  s t i m u l a t i o n  I s  changed.
On the o th e r  hand one has the  o p p o r tu n i ty  o f  
e xper im en t in g  w i t h  much l a r g e r  doses  o f  drugs than  
one could  s a f e l y  t r y  on th e  human s u b j e c t .
The r e s u l t s  o f  the experim ents  w i t h  D i g i t a l i s  and 
A tropin  i n  animals  s e r v e s  to  show t h a t  i n  the  m a j o r i t y  
of c a se s  D i g i t a l i s  a c t s  on the  vagus r a th e r  than on the  
Cardiac Muscle, and g i v e s  complete  r e l e a s e  a f t e r  A tro p in .
Deduct ions  a p p l i c a b l e  to  man, cannot be made from 
animal ex p er im en ts ,  i n  which do^-s o f  the drug have been  
used e i t h e r ,
(a) i n  e x c e s s  o f  th e  t o x i c  d o s e ,  o r ,
(b) by abnormal r o u t e s  i . e .  the  in tr a v en o u s  one, or 
the p e r f u s i o n  method.
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A good Many experim ents  on A tr o p in  R e lea se  
have been t r i e d  on a n im a ls ,  but very  few on human 
beings  .
( 1 ) CUSHNEY, MARR1S & SIL6 EHBE.RQ ( I I I ) experimented  
w ith  a s e r i e s  of n o n - f i b r i l l a t i n g  h e a r t s ,  and w i t h  a 
s e r i e s  of f i b r i l l a t i n g  o n e s .
In the s e r i e s  o f  f i v e  c a s e s  of  n o n - f i b r i l l a t i n g  
h e a r t s ,  the  c a se s  were t r e a t e d  f o r  5 - 7  days w i th  T incture  
D i g i t a l i s  m.XX, t h r i c e  d a i l y ,  and then  r e l e a s e d  w ith  
Atropin  1 / 5 0 -  1 /2 5  g r .  g i v e n  s u b c u ta n e o u s ly ,  and the  
h e a r t  r a t e  was counted by po lygraph e v e r y  f i v e  minutes  
a f t e r w a r d s .
In the  f i r s t  th r e e  ca ses  the i n j e c t i o n  o f  
Atropin  was f o l lo w e d  by the  d isapp earance  o f  the  s lo w in g  
and i r r e g u l a r i t y  induced by D i g i t a l i s ,  and t h e s e  were  
a c c o r d in g ly  a s c r ib e d  to  the  i n h i b i t o r y  a c t i o n .
In c a s e s  f o u r  and f i v e ,  where th e  s t a g e  o f  
block  was reached ,  t h e s e  were u n a f f e c t e d  by a t r o p in  
and were t h e r e f o r e  c o n s id e r e d  as c a s e s  where D i g i t a l i s  
had a c te d  on the  m u sc le .
In the  t e n  ca ses  o f  f i b r i l l a t i o n ,  the  cases  
were g iv e n  T i n c t . D i g i t a l i s  m.XX. t h r i c e  d a i l y  from 5 -7  
days ,  and then  r e l e a s e d  by l / 5 0  g r .  of  A tr o p in ,  sub­
c u ta n e o u s ly ,  and the  r a t e  was counted by polygraph  
every  f i v e  m in u te s .
The f o l l o w i n g  i s  a t a b l e  o f  the  r e s u l t s  o b ta in e d ,
I I .  _ OH HUMAN BEINGS.
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Rate 
w ith o u t  
D i g i t a l i s . .  ,
Rate
a f t e r
A tro p in .
Rate
under1
D i g i t a l i ;
Atrop in  
a f t e r  
3 . D i g i t a l i s
1 . 90 -1 0 0 . 134-144 ' 6 0 -6 4 76 -8 4
2 . 76-  8 6 130-140 66-72 74-86
3 . 120-130 180-190 70 90-96
4-. 110-130 170-176 76-78 86-92
5, 70 -80 90r-100 58-60 84-92
6 . 118-122 120-132 6 4 -7 4 68-74
7. 106-110 124 52 55-59
8 . 104-112 148-159 64-69 7 4 -8 4
9. 83-87 130-140 57 76
1 0 . 1 2 0 160 71-79 7 4 - 8 1 .
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1.The members o f  the  D i g i t a l i s  group slow the  p u l s e
i n  a c e r t a i n  number o f  c a s e s  i n  which  the  rhythm i s  g iv e n
by the normal pace maker, and as a g e n e r a l  r u l e ,
the s lo w in g  may be removed by A tr o p in ,  and i s  t h e r e f o r e
■e
i n h i b i t o r y .  i n  o t h e r  c a s e s  ho w ler ,  th e  s in u s  s lo w in g  
and b lo c k  are  unchanged by A t r o p in ,  and th e y  a r i s e  
from the  d i r e c t  a c t i o n  o f  the  D i g i t a l i s  on the  
conduct ing  f i b r e s  from the  pace maker t o  the  A u r i c l e ,  
and from A u r ic le  to  V e n t r i c l e .
2 .  In A u r ic u la r  F i b r i l l a t i o n ,  D i g i t a l i s ,  and i t s  a l l i e s  
slow the  h e a r t  from some d i r e c t  a c t i o n  on the  h e a r t ,  and 
not from s t i m u l a t i o n ,  o f  the  i n h i b i t o r y  mechanism ,for  
a t r o p in  does not  r e s t o r e  the  o r i g i n a l  r a t e  o f  the  
r e l e a s e d  h e a r t .  The r e d u c t i o n  in  r a te  may be due t o
a d i r e c t  d e p r e s s i o n  of  the  con d u ct io n  or o f  the  
e x c i t a b i l i t y  o f  th e  h e a r t  muscle  by D i g i t a l i s .  But 
i t  i s  su g g es ted  t h a t  t h e s e  f u n c t i o n s  are  reduced  
i n d i r e c t l y  through the  improved n u t r i t i o n  o f  the  h e a r t  
from the augmented power o f  c o n t r a c t i o n  o f  the  h e a r t  
m u s c le .
3 . The i n h i b i t o r y  s t i m u l a t i o n  induced by D i g i t a l i s  
does not p la y  any p a r t  i n  the  b e n e f i c i a l  a c t i o n  o f  
the drug, which i s  a s c r ib e d  to i t s  d i r e c t  a c t i o n  on 
the ca rd iac  muscle  o n l y . .
They su m m arise  t h e i r  r e s u l t s  a s  f o l l o w s  :~
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The c r i t i c i s m  o f f e r e d  on the  f o r e g o i n g  
experiments i s  as f o l l o w s : -
( 1 ) .  The dose o f  a t r o p i n  was to o  s m a l l ,  and t h e r e f o r e ,  
the f u l l  e f f e c t  was probably  not  o b ta in e d .
(2) The A tro p in  was i n j e c t e d  s u b c u ta n e o u s ly ,  and t h e r e ­
f o r e ,  the  r e a c t i o n  was not  very  r e l i a b l e  i n  amount or in  
t i m e .
(3) From th e  i n t e r m i t t e n t  p e r io d s  o f  t ime i n  c ou n t in g  
the maximum time o f  r e l e a s e  could not  be gauged 
a c c u r a t e l y .
2.EMoIOIaL (A) d i s c u s s e s  the  e f f e c t  o f  D i g i t a l i s  on 
the  vagus and. c o n s id e r s  t h a t  D i g i t a l i s  a c t s  on b o th  
the  Vagi and the  Cardiac m u sc le ,  the e a r l i e r  e f f e c t  
be ing  v a g a l ,  and l a t e r  the  bundle  i t s e l f  b e in g  
d i r e c t l y  e f f e c t e d .
He quotes  the  f o l l o w i n g  c a s e : -
A.B. age 60, was s u f f e r i n g  from Cardiac f a i l u r e  w i th  
oedema, the  r e s u l t  o f  A u r ic u la r  F i b r i l l a t i o n .
Emanuel gave him a s e r i e s  o f  i n j e c t i o n s  o f  A tr o p in ,  
before  and a f t e r  a v ery  la r g e  dose  of  D i g i t a l i s  
The chart  appended covers  a p e r io d  o f  37 d a y s ,  showing  
the s lo w in g  e f f e c t  o f  D i g i t a l i s ,  and the  a c c e l e r a t i n g  
e f f e c t  o f  A tro p in ,  9 g r a n u le s  o f  N a t i v e l i e s  D i g i t a l i n  
( g n s . 1 /240)  were g iv e n  on 3 r d . Apr11 i n  the course  of
CRITICISM OF METHOD OF CUSHNY, MARKIS & S IL B E R B E ^.
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24 h o u r s .
A tropin  Su lphate  gns 1 /3 0  was g iv e n  
s u b c u ta n eo u s ly ,  on th e  days i n d i c a t e d .  On A p r i l  2nd 
b e fo r e  the  d i g i t a l i s  was g i v e n ,  the  A trop in  produced an 
a c c e l e r a t i o n  of 54 V e n t r i c u l a r  b e a t s  ( 1 2 6 - 1 8 0 ) .  0n the  
4 th  A p r i l  the same des e o f  A tro p in  caused, an app rox im ate ly  
equal  a c c e l e r a t i o n  o f  46 b e a t s  ( 9 0 - 1 3 6 ) ,  a l th o u g h  the  h e a r t  
was under the  i n f l u e n c e  o f  D i g i t a l i s  a s  shown by the  
s low ing  from 1 2 6 -9 0 .  Tp_e A tro p in  on th e  6 t h  and the 8 t h  
of  A p r i l  o n ly  produced an a c c e l e r a t i o n  o f  15 b e a t s  
(85-100)  and 10 b e a t s  (82 -9 2 )  r e s p e c t i v e l y ,  the s u g g e s t i o n  
beingjthat on the  4 th  A p r i l  the  e f f e c t  o f  the  D i g i t a l i s  
was e n t i r e l y  Vagal ,  and capable  t h e r e f o r e  o f  b e in g  
a b o l i sh e d  by A tr o p in ,  w hereas ,  by A p r i l  6 t h ,  the  D i g i t a l i s  
had a f f e c t e d  the  Cardiac muscle  as w e l l ,  and t h e r e f o r e ,  
the A tropin  was c o m p a r a t iv e ly  i n e f f e c t u a l .
A f t e r  the  f o u r t h  i n j e c t i o n ,  the  e f f e c t  o f  D i g i t a l i s  began  
to  pass o f f  and the A tr o p in  was a g a in  a b le  to  e x e r t  
u n r e s t r i c t e d  a c t i o n .
The f o l l o w i n g  were h i s  r e s u l t s  o b t a i n e d : -
Date . i n c r e a s e  i n  r a t e  a f t e r  l /3Q  g r . A t r o p in .
A p r i l  2nd. 126 -  180 b e a t s  per m inute .
4 t h .  90 -  136 ” ’’ "
6 t h .  85 -  100 n i! ’’
8 t h  82 -  92 51 ” ”
13th .  75 -  115 " ’’ ”
15th 70 -  102 " u ”
17th  75 -  120 ’’ ” ”
2 0 t h .  80 -  1 0 2  w ’’ "
23rd.  75 -  115 11 ” "
2 7 th .  8 0 - 1 1 5  ” " "
May 2nd , 85 -  135 51 ” 11
T^e same c r i t i c i s m s  o f  the  experim ent can a l s o  be 
o f f e r e d  as upon th o s e  o f  Cushny,Harris  & S l l b e r h e r g -  
w i t h  the  a d d i t i o n a l  one on the  s m a l ln e s s  o f  the  number 
of c a se s  on which to  base  a c o n c l u s i o n .
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5 . WEDD» (XX) Wedd s t u d ie d  the  e f f e c t s  o f  A tropin  
a f t e r  f u l l  doses  o f  D i g i t a l i s  in  a . s e r i e s  of p a t i e n t s .
In t h i r t e e n  examples o f  A u r ic u la r  F i b r i l l a t i o n  
the p a t i e n t s  were g iv e n  10 c c . T int  . D i g i t a ' l i s  d a i l y  
t i l l  f u l l  t o x i c  e f f e c t s  were produced.  A tro p in  l / 3 3  gr 
( 2  mgs) was i n j e c t e d  b e f o r e  and a f t e r  d i g i t a l i s a t i o n ,  
and the  r e l e a s e  ob ta in ed  was f a r  from co m p le te ,  the  
d i f f e r e n c e  b e in g  v a r i a b l e  i n  two c a s e s ,  amounting to  
60 b e a t s ,  and 72 b e a t s .
In t h i r t e e n  c a se s  o f  normal rhythm the r e l e a s e  
was incom plete  by 4 - 3 2  b e a t s ,  and i n  o t h e r s  th e r e  
was an i n c r e a s e  in  escape  a f t e r  D i g i t a l i s  by 3 - 4 - 1 7  
b e a t s .  Three c a se s  showed no r e l e a s e  w h atever ."U
Wadd concluded t h a t  i n  a l l  Cases th e  a c t i o n  o f  
D i g i t a l i s  i a  both  c e n t r a l  i n  the  m ed ul la ,  and. l o c a l  in  
the myocardium. He observed t h a t  i n  100/J o f  h i s  ca ses  
o f  A u r icu la r  F i b r i l l a t i o n ,  and i n  76% o£ t h o s e  w i th  
normal rhythm, the h e a r t  r a t e  f a i l e d  t o  r e tu rn  a f t e r  
Atropin i n j e c t i o n s  t o  the  l e v e l  a t  which i t  was b e f o r e  
be ing  slowed by D i g i t a l i s .  He b e l i e v e s  t h a t  i t  i s  p o s s i b l e  
t h e r e f o r e ,  to  measure the  l o c a l  a c t i o n  of th e  drug by the  
degree which A trop in  f a i l s  to  r e s t o r e  the  h e a r t  t o  i t s  
o r i g i n a l  r a t e .
HALSEY (XI I I )  H alsey  has r ep o rted  a case  showing 
profound e f f e c t s  brought on a p p a r e n t ly  by e x c e s s i v e  vagus  
S t im u la t io n  producing s e v e r e  s u b j e c t i v e  symptoms, f o l l o w -  
the a d m in is t r a t io n  o f  D i g i t a l i s  t o  a pat a i t  w i t h
A u ricu lar  F i b r i l l a t i o n ;  se v e r e  ca rd ia c  f a i l u r e ,  and 
Cheyne Stokes b r e a t h i n g .  Marked v a r i a t i o n  in  the  
V e n tr ic u la r  r a t e  from 100-50  b e a t s  per minute were 
observed; th e  rapid  r a t e  o c cu r in g  dur ing  p e r io d s  of  
Apnoea. This phenomenon a p p a r e n t ly  i n t e r f e r e d  w i t h - 
in te rch a n g e  of ^ 2  and Co.^ and was r e l i e v e d  by 
Atropin  when the  V e n t r ic u la r  r a t e  became 150 per  
m in u te .
From which i t  would appear t h a t  i n  th o s e  ra re  ca ses  o f  
h y p e r s e n s i t i v i t y  t o  D i g i t a l i s  w i t h  th e  p ro d u ct io n  of  
e a r l y  t o x i c  e f f e c t s ,  r e l i e f  can be c o m p le te ly  a f fo r d e d  
by t r o p i n .  Such e f f e c t s  would t h e r e f o r e  appear t o  be  
v ag a l  in  o r i g i n .
5 HITE AND SATTLER (XXI) White and S a t t l e r  found in  t e n  
h e a l t h y  young a d u l t s ,  t h a t  A tro p in  c o m p le t e ly  removed 
the e f f e c t  on the  A u r i c u l a r - V e n t r i c u l a r  c o n d u ct io n ,  
and they  concluded th a t  the  e f f e c t  on c o n d u ct ion  
was a lm o st ,  i f  not  e n t i r e l y  due t o  i n c r e a s e  o f  v a g a l  
tone and i r r i t a b i l i t y ,  and was i d e n t i c a l  w i t h  th e  w e l l  
known r e s u l t s  of d i r e c t  e l e c t r i c a l  s t i m u l a t i o n .
6 . AITClilD (XVIII) quotes  a case  o f  removal o f  D i g i t a l i s  
Coupling by A tro p in ,  where th e  p u l s e  r a t e  remained the  
same.
7 . CQiHD & FRANCIS(FRASER (VI) Cohn: and Fr a s e r  c a l l  
a t t e n t i o n  t o  the  f a c t  t h a t  i t  i s  u s e f u l  t o  d i s t i n g u i s h  
between r e s t o r i n g  the r a t e  o f  the  h e a r t ( r e l e a s i n g  the  
r a te )  and r e s t o r i n g  the  c o n d u ct io n  t i m e ( r e l e a s i n g  the
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conduct ion)  to  the s t a t e  i n  v/hich t h e s e  were b e f o r e  
D i g i t a l i s  was g i v e n .  In the  numerous t im es  t h a t  A trop in  
was g iv e n  t o  the p a t i e n t s  a r e l e a s e  o f  the  r a te  occurred  
in  a l l  but  one; i n  about one h a l f  o f  the  c a s e s  the  
r e l e a s e  was complete  i . e .  the  r a te  re turned  t o  a h e i g h t  
as g r e a t 5 or g r e a t e r , than p r e v a i l e d  b e f o r e .  In o th e r  
cases  where the r e l e a s e  was p a r t i a l  the  r a t e  r o se  s l i g h t l y .  
But i n  condu ct ion  the  r e l e a s e  was complete;  or a l l  but  
complete; and a r e t u r n  t o  normal c o n d i t i o n s  occurred i n  
a l l  c a s e s ,  no m atter  what the  degree o f  i n t o x i c a t i o n .
This occurred whether D i g i t a l i s  had produced
merely an i n c r e a s e  i n  the  l e n g t h  o f  the  c o n d u ct io n
t im e,  or an inco m p le te  b l o c k ,  or a complete  d i s s o c i a t i o n .
/ :  /
In o th e r  words a S e q u e n t i a l  Rhythm was r e s t o r e d .
They w ish  t o  c a l l  a t t e n t i o n  t o  th e  f a c t  t h a t  th e re  i s  a 
d i f f e r e n c e  between r e l e a s e  i n  r a t e  and r e l e a s e  in  
condu ct ion ,  and t h a t  t h i s  d i f f e r e n c e  may occur i n  the  
same p a t i e n t  a t  th e  same t im e .  In one o f  the  p a t i e n t s  
who had a normal h e a r t ,  the  r a t e  during  extrem e  
I n t o x i c a t i o n  was somewhat d e p r e s s e d ,  and in co m p le te  
blo ck  was p r e s e n t .  At t h i s  time A tropin  f a i l e d  t o  
r e l e a s e  the r a t e ,  but  the  co n d u ct io n  t ime was r e l e a s e d  
p r a c t i c a l l y  t o  normal.
CUSHMY (V)
The a c t i o n s  and u s e s  i n  Medicine o f  D i g i t a l i s  & i t s  
A l l i e s  1925.
The v a s t  amount o f  work and thought devoted  
by Cushny to  t h i s  s u b j e c t  makes I t  d i f f i c u l t  t o  rev iew  
°-l co c r i t i c i s e .  I t  i s  o n ly  p o s s i b l e  t o  d ea l  w i t h
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some o f  the more o u t s t a n d in g  f e a t u r e s  in  the  human 
ex p e r im en ts ,
(1) He concluded t h a t  two d i f f e r e n t  e f f e c t s  occur  
under D i g i t a l i s  5 a c t i o n .
(A) In h i b i t o r y  s lo w in g  -  occurs  in  norm al' Cardiac  
Rhythm, in  man and a n im a ls .
(B) Slowing through d i r e c t  Cardiac a c t i o n  -  occurs  In  
most c a se s  o f  A u r ic u la r  F i b r i l l a t i o n  i n  man, in  
rare c a ses  o f  normal rhythm In man, and i n  the  
prefu sed  mammalian h e a r t ,  e i t h e r  i n  normal rhythm 
or f i b r i l l a t i n g .
The primary cause o f  typ e  B r e sp o n s e  ( d i r e c t  D i g i t a l i s  
a c t i o n )  i s  the m a l n u t r i t i o n  o f  the  h e a r t ;  A u r ic u la r  
F i b r i l l a t i o n  merely fa v ou rs  i t s  appearance by a c c e n t u a t ­
ing  the  fundamental c a r d ia c  m a l n u t r i t i o n .
(2) In no case  recorded  by him was A trop in  g iv e n ,  
e i t h e r  i n t r a v e n o u s l y  or in  Lewis 1 adequate d o s e .
(3) D i g i t a l i s  was norm ally  a d m in is te r e d  t o  the t o x i c  
s t a g e ,  vom it in g  had a c t u a l l y  occured in  most e a s e s .
These f i n d i n g s  tu r n  upon the  p r e se n c e  or absence o f  
f u l l  Atropin  r e l e a s e  a f t e r  D i g i t a l i s ;  th e  c r i t i c i s m  o f  
dosage and method o f  a d m i n i s t r a t i o n  must o f  course  
a p p ly .
To a t t r i b u t e  type  B. t o  Cardiac m a l n u t r i t i o n  i s .  
somewhat d i f f i c u l t ,  i n  v iew  o f  the  f a c t  t h a t  i t  i s  w e l l  
known, and g raph ic  rec o rd s  (VLII p . 362 .  f i g . 3 3 9 ) e x i s t ,  
to  show t h a t  the change from f i b r i l l a t i o n  to  normal  
rhythm under q u in id in e  a d m i n i s t r a t i o n ,  may and does
occur suddenly  a t  one b e a t  ~ y e t  the  form o f  v e n t r i c u l a r
couplex  remains q u i t e  unchanged, and no g raph ic  e v id en ce
s
can be adduced t o  show t h a t  th e  h e a r t  i t s e l f  suffer«»# in
any way from the  supposed m a l n u t r i t i o n .
Further ,  the  o p in io n  i s  e x p r e s s e d  t h a t  the f i r s t
s low ing  o f  D i g i t a l i s '  a c t i o n  in  A u r ic u la r  F i b r i l l a t i o n
¿■/¿’A.
i s  due to  fefiaâê». i t s  e f f e c t  on the  Vagus, and the  A u r ic u lo -  
V e n tr ic u la r  bu n d le ,  but  t h a t  the lo n g e r  ttesfc the a c t i o n  
of the  drug l a s t s ,  the  l e s s  i s  the  r o l e  p layed  by the  
Vagus.
'The b e a r in g  of t h i s  argument on the  p r e s e n t  work 
i s  so c o n s id e r a b ly  t h a t  a s p e c i a l  t a b l e  i s  provided to  
show the e f f e c t  o f  a t r o p i n  upon p a t i e n t s  who had been  
under continuous D i g i t a l i s ’ a d m i n i s t r a t i o n  f o r  many 
months, q.nd whose speed had been a d eq u a te ly  c o n t r o l l e d  
thereby .
Further a graph i s  in c lu d e d  to  show th e  degree  
of  A tropin  r e l e a s e  o b ta in ed  i n  the  same I n d i v i d u a l .  -
(a) Before  D i g i t a l i s  a d m i n i s t r a t i o n .
(b) a f t e r  D i g i t a l i s  by Massive d o s e .
(c) a f t e r  th r e e  months cont inu ous  D i g i t a l i s  
a d m i n i s t r a t i o n ,  during  which m in .40  per day o f  
the T in c tu re  was ta k en .
Two experiem nts  on the human s u b j e c t  are  quoted  
by Cushny . In -Doth c a se s  the  e f f e c t  o f  A trop in  was t r i e d  
b e f o e  and a f t e r  d i g i t a l i s a t i o n  o f  the  h e a r t .  In th e  f i r s t  
experiement the p u l s e  r a te  was 8 5 ,  and a f t e r  the  i n j e c t i o n  
of  l / 5 0  g r .  o f  A tro p in  (presumably h y p o d e r m ic a l ly )  the
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r a te  rose  t o  135.  D i g i t a l i s  t re a tm en t  was then  
i n s t i t u t e d  ( dose not  g iv e n )  f o r  lOsidays and the  p u l s e  
r a te  f e l l  down from 8 5 -6 0  per m inute .  During t h o s e  10 
days th r ee  i n j e c t i o n s  o f  a t r o p i n  w e r e  g iv e n  and the  
r a te  r o se  to  105, 8 5 ,  and 75 ,  i n c r e a s i n g  on two 
subsequent occas io n s2 5 -5G  days l a t e r  to  85 ,  95, & 140,  
as the e f f e c t  o f  D i g i t a l i s  began t o  wear o f f .  •
In the second experim ent  the  p u l se  r a t e  b e fo r e  
treatm ent  'was 9 0 -1 0 2 ,  and was a c c e l e r a t e d  by l / 5 0  g r s . 
of  Atropin  h yp o d e rm ic a l ly  t o  about 140.  A f t e r  trea tm en t  
f o r  some days w i th  D i g i t a l i s  (dose  not  g i v e n )  the p u lse  
was reduced to  60 -65  and th e  same i n j e c t i o n  o f  A trop in  
a c c e l e r a t e d  I t  on ly  t o  about 85 .
In r e v ie w in g  th e  human c a se s  recorded^ one i s  s t r u c k  
by the  low speed o f  the  h e a r t  a f t e r  D i g i t a l i s  adm in is ­
t r a t i o n ,  speeds  o f  60 and th e re a b o u ts  are f r e q u e n t l y  
record ed .  Such sp eeds  are u s u a l l y  a s s o c i a t e d  w i t h  
marked t o x i c  e f f e c t s ,  and as p o in te d  out e l s ew h er e  In  
t h i s  paper ( page ( 5  ) i t  s t i l l  appears j u s t i f i a b l e
to  b e l i e v e  t h a t  a dose o f  A tro p in  w i t h  p r o p o r t i o n a l  
t o x i c  e f f e c t s  may be n e c e s s a r y  t o  g iv e  a f u l l  r e l e a s e .  
Such experim ents  s t i l l  seem u n j u s t i f i e d  i n  C l i n i c a l  work,  
f o r  should severe A trop in  e f f e c t s  o c c u r ,  i t  i s  by no means 
c e r t a i n  what dose o f  p i l o c a r p i n e  would be r eq u ire d  t o  
co u n te ra c t  the A tr o p in ,  nor t h a t  the  two drugs are so  
c om p lete ly  a n t a g o n i s t i c  as t o  r e l i e v e  the p a t i e n t  
co m p le te ly .
The f a c t  t h a t  in co m p le te  A tro p in  r e l e a s e  has been  
obtained in  the course  o f  t h i s  work in  two c a s e s  which
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showed; e a r l y  toxic: s i g n s  (v om it in g )  r a t h e r  supports  the  
view t h a t  the  p a t i e n t s  t r e a t e d  w i t h  D i g i t a l i s  by 
Cushny, were reduced t o  a c o n s id e r a b le  grade o f  D i g i t a l i s  
"Toxaemia” . In f a c t  t o  such a grade as would be regarded
te>
by the C l i n i c i a n  as a T h erapeut ic  e r r o r ,  be a v o id e d .
The two c a s e s  recorded  i n  t h i s  work, r e c e iv e d  
t i n c t u r e  o f  D i g i t a l i s  a t  the r a t e  o f  0 .1 5  cc and 0 .1 7 5 c c  
per lb .b o d y  w e ig h t  r e s p e c t i v e l y .  The former vomited  
four  t imes a f t e r  the  drug, th e  l a t t e r  f r e q u e n t l y ,  and 
developed a c e r e b r a l  embolus,  w i t h  subsequent  h e m ip le g ia  
which recov ered  l a t e r .
The V e n t r ic u la r  speeds  i n  both  c a se s  were as
f o l lo w s
BEFORE DIGITALIS. AFTER DIGITALIS
D i g i t a l i s  B efore  A f t e r  Before  A f t e r  
Case No. Dose.  A-tropin. A tr o p in .  A tr o p in .  ^ tr o p in .
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2 1 . 0 .1 5 168 204 . 96 . 1 2 0
g 2 . 0 .175 144 204 96. 132.
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In further« c r i t i c i s m  of  a l l  t h e s e  e x p e r im en ts ,  i t  i s  
p oin ted  o u t ,  f i r s t l y ,  t h a t  th e  method o f  a c t i o n  o f  
D i g i t a l i s  i s  t h i s  s e r i e s  o f  exper im ents  r e q u ir e s  s e v e r a l  
days to  take f u l l  e f f e c t ,  and t h i s  p ro longs  the  e x p e r im en t .  
I t  a l lo w s  o th er  changes t o  take  p la c e  i n  th e  p a t i e n t ,  
i . e .  s e v e r a l  days o f  r e s t  In bed w i l l  change the  
n u t r i t i o n a l  and r e s t  c o n d i t i o n s  of  the h e a r t .
Secondly ,  the  a d m i n i s t r a t i o n f a t r o p i n  was hypo­
dermic presumably, as no s ta te m en t  to  the c o n tr a r y  i s  
made. The dose i s  known t o  be too  sm a l l  to  p a r a ly s e  
the Vagus, and the  moment o f  maximum a c t i v i t y  i s  not  
known, and i s  sure  t o  vary  w i t h  th e  p e r io d  of  a b s o r p t io n ,  
a r ec o g n ise d  v a r i a b l e  f a c t o r  i n  a l l  hypodermic  
t r e a t m e n t s .
T h ir d ly ,  where the  p u l se  r a t e  was counted by 
non-graphic  methods, which  are  n o t o r i o u s l y  in a c c u r a te  
in  the p resen ce  o f  gro ss  i r r e g u l a r i t y  and h ig h  sp eed ,  
the ex a c t  moment o f  r e l e a s e  by à t r o p i n  may have been  
m isse d .
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(1) D i g i t a l i s  was g iv e n  to  n o n - f i b r i l l a t i n g  ca ses  
and they  were r e l e a s e d .
(2) D i g i t a l i s  was g i v e n  t o  f i b r i l a t i n g  c a s e s  who had 
been D i g i t a l i s  f r e e  f o r  one month, and r e l e a s e d .
(3) Cases o f  f i b r i l l a t i o n  which had been kept  a t  a 
r easo n a b le  p u l se  speed under p r o lon g ed ,  and 
continuous  d i g i t a l i s  a d m i n i s t r a t i o n  were r e l e a s e d .
i/lETHOD USED.
(1) The p a t i e n t s  had had no D i g i t a l i s  f o r  one month, 
(except  group 3)
(2) The dose of D i g i t a l i s  was c a l c u l a t e d  per lb .b o d y  
w e ig h t .
(3) The whole experim ent  was complete  i n  8  h o u r s .
(4) Continuous e l e c t r o c a r d i o g r a p h i c  t r a c i n g s  were taken  
over the t im es o f  o b s e r v a t i o n  o f  A trop in  e f f e c t ,  
i . e .  2  m in u te s .
(5) Atropin l / 2 5  g r .  was g iv e n  I n t r a v e n o u s l y .
(1) I t  was e s s e n t i a l  to  know t h a t  the  p a t i e n t  was 
D i g i t a l i s  f r e e .  One month g i v e s  freedom, though th e  
a c tu a l  t ime i s  probably  1 0  d a y s ,  as observed  c l i n i c a l l y  
when p a t i e n t s  are d ep r iv ed  o f  the drug.
(2) The dose o f  D i g i t a l i s  used was c a l c u l a t e d  a t  0 . 1  cc 
per lb .b o d y  w e i g h t  o f  the p a t i e n t  -  l a t e l y  i t h  standard  
lOO/o TInct .  D i g i t a l i s  from the  P harm o co lo g iea l  S o c i e t y Ts 
L a b o r a to r ie s ,  the  dose was r a i s e d  from O . lc c  to  0 .1 2 5  cc
ATROPIN RELEASE.
The c a s e s  w e re  d i v i d e d  i n t o  t h r e e  g ro u p s
(5) ACTUAL EXPERIMENT.
The p a t i e n t  was p la c ed  in  the  Cardiographic
C ir c u i t  and a few complexes recorded  on the  paper
camera, the  hypodermic n e e d le  was then i n s e r t e d  i n t o
the  v e i n ,  and the camera s t a r t e d  a g a in .  Further
complexes were record ed ,  and th e  a t r o p i n  i n j e c t e d ,  and
the moment o f  completed i n j e c t i o n  marked on th e  paper.
The t r a c i n g  was th en  continued, f o r  two m in u te s .
The p a t i e n t  was th en  g i v e n  a m ass ive  dose o f  D i g i t a l i s
c a l c u l a t e d  a c co r d in g  to  w e i g h t .  i . e .
T . D i g i t a l i s  ccs  1 5 .2  (average  dose)
S o d .B ic .  gns XV 
Sp, Amm. Co. v m X.
Aq. Chlorof ^ I I I  f i a t  I l a u s t .
The p a t i e n t  then returned to  bed f o r  8  h o u rs ,  when the  
t r a c in g  experim ent  and a n o th er  in tr a v e n o u s  i n j e c t i o n  
of l / 2 5  g r t  A trop in  were r e p e a t e d .
In  a n a l y s in g  the  r e s u l t s  the  paper t r a c i n g  was 
counted out in  5 second i n t e r v a l s ,  and recorded as shown 
in  the f o l l o w i n g  graphs .
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and i n  some c a s e s  t o  0 .1 5  cc  p e r  l b  b o d y  w e i g h t .
_  r f ï  . , . . . .  f .... — ....-  r - r - T T T l I
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A GENERAL ANALYSIS o f  a l l  the  CASES 
Gi-iVE THE FOLLOWING 
RESULTS: -
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N 0 KMAL HEAR ï  S .








B e f . 
A.
a f t e r  
A.


















































0 .1 2 5
1 5 .9 c c
1 3 ,7 c c
1 1 .3 c c
I S . O c c
13.7CC,
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A u r i c u l a r  F i b r i l l a t i o n  G a s e s .
I .  S h o w i n g ,  c o m p l e t e  V a g a l  R e l e a s e .
Case . N a m e . S e x . B e f o r e  D i g i t .  A f t e r  h i i t ; D i g i t a l i s
B e f . A f t e r . ! Z ' B e f .  A f t e r T . B r n d R a t e D o s e .
l ' i o . A . A . j.
I '
. . À p e  r  l b ,
3 .
Ih«II!PM 1 4 4 1 6 8 +  1 . 2 0 1 6 8 . i W 0 . 1 . 1 0 . 2 C C
4 . L -------- p . M . 1 3 2 1 9 2 . • f , . 0 8 1 9 2 W 0 . 1 1 5 . 6 c c
5 , P -------- r . M . 1 0 8 1 3 2 . -+ 7 5 1 3 5 + W 0 . 1 1 3 . , 6 c c
6 . R --------e . M . 7 2 1 5 6 . -h 9 6 1 5 6 - H . 0 . 1 1 3 . 6  c c
1 5 —e  « M. ■. 1 0 8 . 1 9 2 . — 9 6 1 8 0
-
H . 0 . 1 2 5 1 2 . O c c
2 0 B -------- n  M . 1 4 4 1 8 0 . 4 8 4 1 8 0
+• H . 0 . 1 5 1 5 , 0 c c
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A u r ic u la r  F i b r i l l a t i o n  Gases.
I I .  Showing INCOMPLETE R e l e a s e .
Vomited 4 t im es  a f t e r  D i g i t a l i s .
A l l  Atropin not i n  v e i n .
Under D i g i t a l i s  f o r  2  months p r i o r  to  d o s e .
(Over)
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Delay occurred  In i n j e c t i o n  o f  A trop in  b e fo r e  D i g i t a l i s  
as the v e in  was occ luded  by band t i l l  one minute a f t e r .
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A u r ic u la r  F i b r i l l a t i o n  Cases .  
I l l  Showing no Vagal R e l e a s e .
Case.Name._Sex.Befo.re D i g i t .  A f t e r  D i g i t .  . D i g i t a l i s  .
Í0 .
B e f . 
A.
A f t e r
A.
■=>— u * 
T.E e f .  
A .
i f  t e r  
A.
r> °
T. Brn<i .R a te  Dose,  































o . i  : 
o . i  : 
o . i  :
mO . 2 C C 
7 7 . 7 C C  
. 6 . 8 cc
*  Died 14 days l a t e r .
Cases I I  and 1 1 . s u f f e r e d  from se v e r e  m yocard ia l  damage.
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A u r ic u la r  F i b r i l l a t i o n  Gases 
a f t e r  c o n t in u o u s  D i g i t a l i s  Therapy.
Case Name.Sex. B e f .A .  T .A f t e r  A. T.Dose o f  D urat ion  of 




S---- s F 1 2 0 . 180. 36 m. 1 2  m ths .
29. B— - w . F 156. 192. 45 m. 7 m ths .
50. C---- m M. CO • - 108 - 2 1 m 2 g- y r s .
ifl. B---- n. M. 84
í
168. — 45 m 2  months.
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EESULTS OBTAINED;-
1 . Gases o f  normal Rhythm.
(1) Massive D i g i t a l i s  dosage i s  shown to  have no 
slowing e f f e c t  upon t h e  Cardiac speed ,  under c o n d i t i o n s  
of normal rhythm.
(2) T^e degree  o f  A trop in  r e l e a s e  ob ta in ed  b e f o r e  and a f t e r
massive D i g i t a l i s a t i o n  i s  f o r  a l l  m a t e r i a l  purposes
i d e n t i c a l .
II  Cases o f  A u r ic u la r  F i b r i l l a t i o n .
(1) Of the 21 c a se s  o f  A u r ic u la r  F i b r i l l a t i o n  s tu d ie d  
complete r e tu r n  t o  p r e - d i g i t a l i s  r e l e a s e  was obta ined  
in 6 c a s e s ,  i . e .  30$
(2) Incomplete r e tu r n  t o  p r e - d i g i t a l i s  r e l e a s e  was 
obtained i n  1 2  c a s e s  -  60$ .  In two o f  t h e s e  a minor 
breakdown i n  tec h n iq u e  i s  b e l i e v e d  t o  have occu red .  In
two others  t h e r e  i s  r e a so n  to b e l i e v e  t h a t  d i g i t a l i s
rd.
a d m in is ta r t io n  had reached  a t o x i c  s t a g e .
In a l l  t h e s e  c a s e s  however,  a d e f i n i t e  r e l e a s e  was 
obtained,  the  average  r i s e  a f t e r  A trop in  a d m i n i s t r a t i o n  
under D i g i t a l i s  was 44 b e a t s ,  but th e  average  d i f f e r e n c e  
between p r e - d i g i t a l i s ,  and p o s t - d i g i t a l i s  r e l e a s e  was 
45 b e a t s .  The e v id e n c e  tha t  the  degree  o f  r e l e a s e  i s  
proport ionate  t o  the a c t u a l  dose  o f  D i g i t a l i s  i s  
s u g g e s t iv e ,  but  v ery  f a r  from c l e a r .
(3 ) .  Three ca se s  in  the s e r i e s  gave no r e l e a s e  e i t h e r  b e f o r e  
or ax t e r  A tropin .  T^ere i s  some r e a so n  t o  b e l i v e  th a t
al l  three  had m yocard ia l  damage.
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( 4 ) , A trop in  r e l e a s e  was ob ta in ed  i n  4 c a s e s  a f t e r 1 prolonged  
use of  D i g i t a l i s .  In a l l  c a se s  a moderate r e l e a s e  was 
found w i t h  an average  o f  50 b e a t s ,  but no knowledge of  
the degree o f  r e l e a s e  b e f o r e  D i g i t a l i s  a d m i n i s t r a t i o n  
was a v a i l a b l e , e x ce p t  i n  case  31,  ojji which  see  c h a r t .
EXAMPLES SHOWING TYPICAL TRACINGS 
and
METHOD o f  ENNUMERATION.
BEFORE DIGITALIS-Before A trop in  -  Rate 144 Wm. Brown
per m m. Age 41.
A f t e r  A trop in  -  Rate 180 per min.
AFTER DIGITALIS -  Before  A tro p in  -  Rate 84 per min.
A f t e r  A tro p in  -  Rate 180 per min.
A fte r  A tro p in  -  Rate 168 per min.
A f t e r  a t r o p i n  -  Rate 168 per min.
_ _ _ _ _         ........
BEFORE DIGITALIS -  B efore  A trop in  -  Rate 144^
AFTER DIGITALIS -  B efore  A trop in  -  Rate 120 per min.
BEFORE DIGITALIS -  Before  A trop in  -  Rate 152 John
A fte r  A tro p in  -  Rate 192 per min.
Lindrop  
Age 40
•AFTER DIGITALIS -  B efore  A tro p in  -
A f t e r  A trop in  -  Rate 192 per  min.
TRACINGS SHOWING -FULL DIGITALIS- EFFECT WITHIN 8  HOURS 
Before  D i g i t a l i s  T. Upright  Vent.  Rate 156
2 Hours A f te r  T. D i g i t a l i s  -  20 CCS. 1 UprW n i  : Rate 132
4 Hours A f t e r  T. i n v e r t . V e n t .  Rate 108.
8  Hours A f t e r  T. I n v e r t ,  Vent.  Rate 96,
DISCUSSION OF RESULTS.
The e f f e c t  o f  A trop in .
In the  experim ents  c a r r ie d  out ,  the  dose of  
Atropin was i n  a l l  c a se s  l / 2 5  g r .  Atropin  Sulphate  g iv e n  
i n t r a v e n o u s l y .
The maximum r e l e a s e  occuredA
(a) B efore  D i g i t a l i s ,  on an average 46 seconds  
a f t e r  completed A tro p in  i n j e c t i o n ,
(b) A f t e r  D i g i t a l i s  - on an average  49 seconds  
a f t e r  i n j e c t i o n .
T^e e a r l i e s t  r e l e a s e  o b ta in ed  was 15 seconds a f t e r  the  
i n j e c t i o n ,  and the  l a t e s t  was 60 se co n d s .
The average  moment o f  r e l e a s e  b e fo r e  D i g i t a l i s  was 31 
seconds a f t e r  the  i n j e c t i o n  o f  A tro p in ,  and 33 seconds  
a f t e r  the  a d m i n i s t r a t i o n  of D i g i t a l i s .
There was no r e l e a s e  whatever/ in th ree  c a s e s ,  o f  
these  one d ied  14 days l a t e r ,  and from e l e c t r o c a r d i o g r a p i c  
ev id en ce ,  we had r e a so n  t o  suppose t h a t  the o th e r  two 
p a t i e n t s  s u f f e r e d  from se v ere  Myocardial  damage.
The r e s u l t s  o f  the experim ents  in  t h e s e  ca ses  
would support the th e o ry  of  Cushny, t h a t  D i g i t a l i s  a c t s  
on the  myocardium.
In the  c a se s  where th e r e  was on ly  a p a r t i a l  r e l e a s e  
i t  must be ta k e n  i n t o  account t h a t  some o f  the  fem ale  
p a t i e n t s  were o b e se ,  and t h a t  th e r e  was the  p o s s i b i l i t y  
of the. drug n o t  e n t e r i n g  in  i t s  e n t i r e t y  i n t o  the  v e i n .
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This was known to  have happened i n  one male p a t i e n t .
In anoth er  fcxx; p a t i e n t  d e la y  occurred in  the  i n j e c t i o n
of A trop in  b e fo r e  D i g i t a l i s  as the  v e i n  was occluded by
the c o n s t r i c t i n g  band, t i l l  one minute a f t e r  the  i n j e c t i o n .
The e f f e c t  on th e  A u r icu lar  speed i n  the  c a se s
*
counted was v a r i a b l e .
LEuIS (XIV) s t a t e s  t h a t  the e f f e c t s  o f  Atropin  are  
n a t u r a l l y  the  r e v e r s e  o f  Vagal s t i m u l a t i o n ,  s i n c e  the  
drug a b o l i s h e s  v a g a l  to n e .
In exper im en t ,  A tropin  tends t o  in c r e a s e  the  
t r a n s m is s io n  i n t e r v a l s ,  and to  pro long  the  r e f r a c t o r y  
period o f  t h e  r a p i d l y  b e a t i n g  A u r i c l e .  A trop in  should  
t h e r e f o r e ,  s low  the  A u r icu lar  r a t e ,  when the A u r i c le s  
are f i b r i l l a t i n g ,  t h i s  e f f e c t  i s  a c t u a l l y  w i t n e s s e d ,  both  
in experim ent  and c l i n i c a l l y ,  the  e f f e c t s  are s l i g h t  but  
d e f i n i t e l y  r e c o g n i s a b l e .  The drug has a s i m i l a r  s lo w in g
it
a c t io n  i n  f l u t t e r ,  though I t  Is  a ga in  s l i g h t .
In the one case  o f  f l u t t e r  t h a t  was i n v e s t i g a t e d  
in our experim ents  s l i g h t  s lo w in g  was observed .
A tta ched ,  but not  in c lu d e d  in  the  r eco rd s  a na lysed  
i s  a t a b l e  o f  r e s u l t s  found In the a n a l y s i s  o f  A u r icu la r  
r a t e s .
I t  must f i r s t  be s t a t e d  t h a t  no s p e c i a l  l e a d in g  
from the  c h e s t  n a i a  was used as would have been more 
e f f e c t u a l ,  owing tfc the  n e c e s s i t y  o f  showing th e  T 
wave i n  head I I .
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There Yi/as an i n c r e a s e in  A u r ic u la r  speed
b ef  or e and a f t e r  A trop in  i n  10 c a s e s ,  and a d ecre a se
speed i n  f o u r . The d i f f e r e n c e in  a l l  was s l i g h t .
The e f f e c t  o f D i g i t a l i s was t o  i n c r e a s e  the
speed in  th r e e cas es and to  d e c r e a s e  i t  in  two case;
(see c h a r t . )
AURICULAR SPEEDS.
Case No. Before  D i g i t a l i s . A f t e r  D i g i t a l i s .
B eg in . middle . end. Begin Middle. End.
17. A. 360 396 324 348 372 360
V. 108 192 168 96 168 156
29 408 324 336
156 192 168
15 516 372. 408 528 372 480
108 192 168 96 180 156
2 0 . 396 356 372 328 384- 384
156 180 168 84 180 156
4, 384 408 396 444 456 444
15 6 192 198 108 192 168
6 300 372 132 384 396 384
60 156 420 72 156 132
2 1 . 348 372 346
180 204 192 Not C o u n ta b le .
3 396 444
Not C ou ntab le . 1 2 0  168
5 372 396
108 132. Not Countable .
■27. 324 300 300 312 312.  312.
168 204 192 72 14$- 108
The top  f i g u r e s  i n  each  s e r i e s  -  . -u r icu la r  r a t e s .  
The bottom 11 n 11 Si V e n t r ic u la r  11
►V Case o f  f l u t t e r .
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The e f f e c t  on the V e n t r ic u la r  speed b e fo r e  and 
a f t e r  D i g i t a l i s  i s  s e en  in  the t a b l e s  a n a ly s in g  the  
r e s u l t s  o f  the e x p e r im e n ts .
E f f e c t  upon the  form of  E lec tro ca rd io gram .
There was no change noted  in  the  form o f  the
(a) u n d u l a t i o n s ,  o r ,  (b) o f  the V e n t r ic u la r  com plexes .
As regards abnormal b e a t s  a t a b l e  i s  a t t a c h e d ,  showing  
an a n a l y s i s  of  the  abnormal b e a ts  found and t h e i r  
frequency .
Out o f  a t o t a l  o f  30 c a s e s ,  12 p a t i e n t s  show 
extra  s y s t o l e s .  There i s  on ly  one case  o f  cou p l in g  
which l a s t e d  f o r  30 se co n d s .  One p a t i e n t  showed f re q u en t  
extra  s y s t o l e s  b e f o r e  and a f t e r  D i g i t a l i s ,  one showed no 
abnormal b e a t s  i n  s p i t e  o f  showing t o x i c  D i g i t a l i s  
e f f e c t s .  A l l  th e  o th e r s  showed a n e g l i g i b l e  f requ en cy  
of abnormal b e a t s  (See Chart . )
EFFECT ON VBITTRICULnR SPEED.
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ABNORMAL BEATS.
Before  D i g i t a l i s .  A f t e r  D i g i t a l i s
Case Ho. Before  Atrop.  a f t e r  „ tro p .  3e f o r e  A tr o p .A fte r  
____________________________________________________ A tr o p ._____
2 0 - ~ 1 3
19 7 - - 4
30 - - Coupled
f o r  35 
seconds a t  
h i g h e s t  spd.




13 2  -
1 0 Frequent e x tr a  s y s t o l e s  Frequent e x t r a
S y s t o l e s
1 2 1
*1—i1—J 5 e x t r a  s y s t o l e s  p r e sen t  
v i t h  v a r i a t i o n  in  Q .R .S .
form.
2. Frequent Extra s y s t o l e s  Extra s y s t o l e s  uncommon,
from s e v e r a l  v e n t r i c u l a r  
p o in t s
A tropln  by the  in tr a v en o u s  ro u te  in  the  dose  
used can be g iv e n  w i th  s a f e t y .  I t  ind uces  but s l i g h t  
c o n s t i t u t i o n a l  d i s t u r b a n c e ,  e . g .  v e r t i g o ,  dry mouth, 
d i l a t e d  p u p i l s ,  and s l i g h t  mental  e x c i t e m e n t ,  a l l  
t r a n s i t o r y  and not  s e r i o u s .
Vagal r e l e a s e  can be obta in ed  in  30 seconds  
from the  moment o f  t e r m in a t io n  of  the  i n j e c t i o n  of the  
A tropin .  I t  can be expected  w i t h  c e r t a i n t y ,  and i s  
t h e r e f o r e  e a s i l y  r e c o g n i s e d ,  and. can be recorded  
g r a p h i c a l l y .  I t  prov id es  a h i g h l y  s a t i s f a c t o r y  method 
of  a p p ly in g  the t e s t .
Larger doses  are not  regarded as j u s t i f i e d  
u n t i l  the  p r e s e n t  dose  has been a p p l ie d  c l i n i c a l l y  and 
found f r e e  from o b j e c t i o n .  Further work on th e  s u b j e c t  
may cause a change o f  o p in io n .
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CONCLUSIONS
Page 4 5 .
The e f f e c t  o f  D i g i t a l i s ,  g i v e n  by the  m ass ive  
method i n  one draught ,  g i v e s  the  f o l l o w i n g  r e s u l t s
( 1 ) .  The f u l l  t h e r a p e u t i c  e f f e c t  can be o bta in ed  in  
from 6 - 8  h o u rs .  (Pardee XVI).
(2) The e f f e c t  i s  t o  some e x t e n t  dependent on the  
potency  of  the t i n c t u r e .
(3 ) '  At p r e s e n t  t h e r e  i s  no s a t i s f a c t o r y  P harm acolog ica l  
s tan dard ,  and experim ents  w i t h  d i f f e r e n t  t i n c t u r e s  
are  not s t r i c t l y  comparable.
In the  f o r e g o i n g ,e x p e r i m e n t s  two Brands of  the  
t i n c t u r e  were u s e d ,  and were su p p l ie d  by two Manchester  
f irms o f  r e p u t e .  That marked ’’W” i n  the  c h a r ts  was a
roughly  s ta n d a r d ise d  t i n c t u r e  by the  f r o g  method.
That marked "H” was guaranteed as 1 0 0 %  T in c tu r e  a f t e r  
assay  in  the  Pharm aceutica l  S o c i e t i e s  L a b o r a to r ie s ,
London, and appeared to  be th e  more p o t e n t .
( 4 ) .  At th e  r a t e  o f  O . lc c  per l b .b o d y  v /e ig h t ,  a r e a l l y
f u l l  T h erapeut ic  e f f e c t  was' not obta ined  w i th  
e i t h e r  t i n c t u r e ,  i n  t h a t  the  T wave i n  E l e c t r o ­
cardiogram in  Lead I I  was not  always i n v e r t e d ,  and
c o u p l in g  and v o m it in g  d id  not always o c cu r .
(5) At the  r a t e  o f  0 .1 5  c c 'p e r  l b .  the  dose  was found 
to  be too  h i g h ,  and vom it in g  r e s u l t e d .
(6 ) The probable  c o r r e c t  dose i s  0 .12 5  c c .  which would 
i n d i c a t e  a t i n c t u r e  o f  l e s s  s t r e n g t h  than t h a t  used  
by E g g l e s t o n ,  and s ta n d a r d i se d  by the  Hatcher and 
Brodie  c a t  u n i t  method.
EFFECT o f  DIGITALIS,
(7) The t o x i c  e f f e c t s  o f  D i g i t a l i s ,  at  the  c o r r e c t  
d o s e ,  and w i t h  due regard to  the po tency  o f  the  
p r e p a r a t io n  do not  o ccu r .
(8 ) The c l i n i c a l  b e n e f i t  to  the  p a t i e n t s  i s  rapid  
and remarkable.  From b e in g  in  a s t a t e  o f  acute  
d i s t r e s s ,  th e y  are made com fortable  In a few 
h o u rs ,  w i t h  a p u l s e  r a te  f o r  example,  reduced from  
144 - 8 4 .
(9) The e f f e c t  on th e  A u r ic u la r  U n d u la t io n s  was v a r i a b l e ,  
as regards  (a) speed ,  as has a lre a d y  been p o in ted  
o u tp u t ,  and regards  (b) s i z e  th e r e  was no d e f i n i t e  
change n o te d .
( 1 0 ) Hie e f f e c t  on th e  v e n t r i c u l a r  r e sp o n se  w i t h  r e f e r e n c e  
to
(a) speed has a lr e a d y  been d i s c u s s e d  i n  an a n a l y s i s  
of  the experim ents  done.
(b) form . T^ere was no change found i n  th e  form 
of  th e  v e n t r i c u l a r  r e s p o n s e ,  b e fo r e  and a f t e r  the  
a d m i n i s t r a t i o n  o f  D i g i t a l i s .
(c)  E c t r o p ic  b e a t s .  T h e .occurrence  o f  t h e s e  was 
i n f r e q u e n t ,  and has a lr e a d y  been d i s c u s  ed.
Prima Fa s i e  th e  e f f e c t  o f  D i g i t a l i s  i s  not  demonstrable  
e i t h e r  on (a) the  A u r i c l e  i n  f i b r i l l a t i o n ,  or on (b) 
the V e n t r i c l e  e x ce p t  i n  so f a r  as the speed of  the  l a t t t r  
i s  concerned .
I t  must be supposed t h e r e f o r e  t h a t  i t  a c t s  on the  
j 'un ct iona l  t i s s u e .
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The q u e s t io n  a t  I s s u e  i s  whether the  primary e f f e c t  
i s  upon the  j u n c t i o n a l  t i s s u e  in  the h e a r t ,  or on the  
C a r d io * In h ib i to r y  c en tr e  in  the  Medulla .  S e c t i o n  of  the  
Vagus g i v e s  the  answer as s e en  i n  animal experim ents  
a lready  quoted ,  and the  same e f f e c t  i s  accomplished  
c l i n i c a l l y ,  by adequate  Atropin  a d m i n i s t r a t i o n .
I f  D i g i t a l i s  a c t s  on the  Medullary c e n tr e  and 
Atropin  a c t s  upon the Vagal endings i n  the  h e a r t ,  then  
f u l l  a t r o p i n  e f e e t  must e f f e c t u a l l y  b lo c k  th e  v a g a l  
s t i m u l i .  "No amount o f  sh o u t in g  w i l l  be a u d ib le  In the  
t e l e p h o n e ,  i f  the r e c e i v e r  i s  d i s con n ected "  ( I V . f o o t n o t e  
p . 1 0 5 . ) ,  but th e  r e c e i v e r  must be c o m p le te ly  d i s ­
connected -  h a l f  c o n ta c t  might produce an a u d ib le  shout  
and in a u d i b l e  w h isp er .  Therefore  i t  i s  s t i l l  t e n a b le  
th a t  when D i g i t a l i s  I s  g iv e n  t o  a t o x i c  e f f e c t ,  Atropin  
must be s i m i l a r l y  u s e d ,  to  ensure  complete r e l e a s e .
To e n la r g e  th e  amount of  D i g i t a l i s  in  m ass ive  dosage i s  
sa fe  because  v o m it in g  ter m in a te s  a b s o r p t io n ;  to e n la r g e  
the A trop in  dose t o  correspond i s  regarded as un safe  and 
u n j u s t i f i a b l e  a t  the p r e s e n t  s ta g e  o f  t h i s  work.
Absence o f  r e l e a s e  i n  t o x i c  D i g i t a l i s  e f f e c t s  must f o r  
the t ime t h e r e f o r e ,  be disco&3tinu®d.
Ex c lu d in g  the  s e c a s e s : -
(1) Complete r e l e a s e  shows th e r e  i s  undoubted D i g i t a l i s
e f f e c t  v i a  the  Vagus.
(2) P a r t i a l  r e l e a s e  -  .the amount by whicft th e y  f a l l  sh o r t  
of  complete r e l e a s e  i s  o f t e n  s m a l l .
Recording the  p u l s e  r a t e  a t  5 second i n t e r v a l s  g i v e s  
a m u l t i p l i c a n d  o f  1 2 , so t h a t  the v a r i a t i o n  i n  th e
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1 count may be 24 owing to  u n eq u a l  sp a c in g
and f o r t u i t o u s  arrangement®, o f  b e a ts  a t  the  
b e g in n in g ,  and end o f  the  time p e r io d .
(3) No r e l e a s e  may occur i n  3 groups .
(1) None b e f o r e ,  and none a f t e r  D i g i t a l i s .
(2 ) R e le a se  b e f o r e  and none a f t e r .
(3) No r e l e a s e  b e f o r e ,  and r e l e a s e  a f t e r .
The meaning o f  t h i s  i s  a t  p r e s e n t  obscu re .
Intravenous I n j e c t i o n  o f  a sm a l l  amount of  f l u i d ,  
average 1 0  minims i s  no t  an a b s o l u t e l y  c e r t a i n  proeeedure  
in  women, and In o b e s i t y  g e n e r a l l y  i t  i s  v e r y  d i f f i c u l t  
to  be c e r t a i n  t h a t  the  drug Is  in  the v e in .
P o s s i b l y  the b e s t  pro o f  i s  adequate t h e r a p e u t i c  r e s u l t
I . e . r e l e a s e . A b s e n c e  o f  any r e l e a s e  i s  probably proof  
t h a t  th e  drug did not  e n t e r  the v e i n .
(4) R e lease  a f t e r  prolonged D i g i t a l i s  and in  th e  presen ce  
of  s i g n s  o f  f u l l  t h e r a p e u t i c  dosage shows a v a g a l  e f f e c t .
(5) D i g i t a l i s  a c t i o n  In F i b r i l l a t i o n  i s  a t h in g  apart  
having no c o u n te rp a r t  when the  h ea r t  i s  i n  normal rhythm. 
In the normal ca se s  th e r e  was -  no D i g i t a l i s  s lo w in g .  The 
r e l e a s e  was i d e n t i c a l .
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1. L i t e r a t u r e  h o ld s  much ev id en ce  t h a t  in  animal  
e x p e r im e n ts 5 e i t h e r  v a g a l  s e c t i o n  or A tropin  r e l e a s e ,  
g i v e s  complete  r e l e a s e  of the  d i g i t a l i s e d  h e a r t .
2 .  That some record s  o f  c l i n i c a l  exper im ents  a l s o  show 
com p lete ,  or n e a r ly  com plete ,  r e l e a s e .
3. That r eco rd s  p u b l i sh e d  are  a l l  open to  the double  
o b j e c t i o n  of
(a) The l e n g t h  o f  time a l low ed  to  e l a p s e  between  
p r e - d i g i t a l i s ,  and p o s t - d i g i t a l i s  r e l e a s e .
(to) Inadequate A tropin  d o s ta g e  by a ro ute  w i t h  no 
f i x e d  t ime r e a c t i o n .
4. That the tech n iq u e  adopted i n  t h i s  s e r i e s  i s  f r e e  from 
t h e s e  o b j e c t i o n s ,  and that f u r t h e r ,  the  t e s t  has been  
made on undoubted t h e r a p e u t i c  e f f e c t s ,  as opposed t o  
obvious t o x i c  e f f e c t s .
5. That 3Q/o o f  c a se s  demonstrate  the  whole D i g i t a l i s
. trier a--
e f f e c t  to  be Vagal ,  and t h a t  6 0 %  show t h a t  the
e f f e c t  i s  l a r g e l y  Vagal .
6 . I t  i s  b e l i e v e d ,  t h a t  i f  and when, a l a r g e r  Atropin  
dose can be s a f e l y  g iv e n  i n t r a v e n o u s l y ,  the  whole 
e f f e c t  o f  D i g i t a l i s  w i l l  be found to  f a l l  upon 
the  Vagus, whether  the  drug has been g iv e n  in  a 
s i n g l e  or m ass ive  d o s e ,  or has been co n t in u ed  i n  sm a l l
doses over  many months.
S in c e  t h i s  work was com pleted ,  the  f o l l o w i n g  ca se  
of A u r ic u la r  F i b r i l l a t i o n  was r e l e a s e d  w i t h  A trop in
D i g i t a l i s  (H) a t  the  r a t e  o f  0 .1 5  c c . p e r  lb  body 
weight was g i v e n ,  i . e .  CC XXI, and at the  second h a l f  o f  
the experiment l / 2 5  g r . A t r o p i n 'was i n j e c t e d ,  and one 
minute l a t e r  a f u r t h e r  l / 5 0  g r .A t r o p in  was put i n t o  the  
v e in ,  t o  s e e  i f  any g r e a t e r  r e l e a s e  could be o b ta in e d .
Towards the  end o f  the  expirment l / l 8  g r .  o f  
P i lo c a r p in e  N i t r a t e  was i n j e c t e d  i n t r a v e n o u s l y ,  i n  order  
to see  i f  i t  had any a n t i d o t « ! e f f e c t  t o  the A tr o p in .
In a n a l y s in g  the  r e s u l t  o f  th e  experiment i t  
was found t h a t  the f i r s t  i n j e c t i o n  of A trop in  i . e . l / 2 5  g r .
had produced a com plete  r e l e a s e ,  and t h a t  the  a d d i t i o n a l
l / 5 0  g r a in ,  d id  not  produce any f u r t h e r  r e l e a s e .
The P i l o c a r p i n e  d id  not  cause  any a p p r e c ia b le  s lo w in g ,  
beyond what u s u a l l y  occurs  a t  the end o f  2 - 3  minutes  
experim ent.
As a r e s u l t  of the  experiment th e  p a t i e n t
?ias c o n s id e r a b ly  u p s e t ,  and s u f f e r e d  from a f a i r  degree  of
c e r e b r a l  i r r i t a t i o n .  In view of t h e s e  f a c t s  i t  i s  
m a n i f e s t l y  not  a l t o g e t h e r  s a f e  t o  adm in is ter  l a r g e r  doses  
of Atropin  than l / 2 5  g r .  u n t i l  some work has been done to  
show th a t  P i l o c a r p i n e  can be s a f e l y  and e f f i c i e n t l y  used  
as an a n t i d o t e , .
Be fore  D i g i t a l i s
Case No, Dose of  D ig . B e fo re .A . A f t e r  A. T.
33 0 .1 5  c c . p e r  
cc.XXI
A f t e r
IlhL 84 
D i g i t a l i s
1 2 0 . -f*
T. b e fo re  A. a f t e r  ia-gr.A , a f t e r  1. /50grA.
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